
Ja panese S ummary of Reference (TT8-69332) 

A reference voltage circuit 20 is provided with a condenser "C" so as 
to delay the rising of a reference voltage Vref, which is to be supplied to a 
constant voltage circuit 14. The constant voltage circuit 14 is provided with 
a differential amplifier 10. The differential amplifier 10 can operate from 
the time when the reference voltage Vref is zero volt. The output voltage 
(constant voltage) is corresponding to the reference voltage Vref. Therefore, 
the constant voltage outputted from an output transistor Q9 goes up in level 
slowly. As a result, it can be avoided that noises are generated when 
power-on. 



> f > >&m^B -6 9 3 | 2 

:; ' Ml (43)^B80: (1 9 9 6) 1 2 0 



(51) Int. CI. 

G05F 1/56 
H03F 1/26 



IttgiJSE-S- frrt^S#-§* FI 
310 Y 

8943-5J 



1 ! 



(21) tMK#* \ Waffle 0 6 4 18 

(22) ffiMSB : ' . sprites (.1 9 9 4 ) 8 R 3 0 0 




(71)tBSKA 0 00 0 0 1 8 8 9 

*IO^a7fi£IK#tffi2TB 5«5-£ ^ 
(74)RSA;. ; #S± W— W2«) 



(54) tf£W<D4,m W£&'±®& 
(57) [S?#l] 

^•tf- C £<ft& U : '^tKEElHlJS 1 <4 is: 3 n<5 SqatSEE 

&&1$J£\3& l 4 <£>££!6&tg*gSSf 1 0 Sr. &t$ 
mCEVREF <7D5iJbA5«J (MxliO VC0l»#) Ti'PjEMt^fig 
fc U 3£iJ8taEVREF la&Cfc-J^iSJE+vo Srtb>Ji"5 
i ttU. rife* 5.. U1^ V^V^^^Q9*'?>W 





( 2 ) 



I 

[»MFtt#©i8lffl]'' 

fc. . : - ; ' 

flfJia&fEJEEtsltfia*. Kl'o < >J Sr. ^. _b*« ^ flflgS^^EE Hi 

IIS*JS2] m*^lfa®<D^J£%£(H]&U::fs^T. 
#IiS3S»itg$I$&ll. OgffcATJ £ 

#U ' i - 

L-CttM1-*E«!2J£*eseiK«:#i-5 ^ t t 
[0 0 0 1] 

[0 0 0 2] 

Hm&vmm t-f-ftry^oigfja 40 

t-C. El 4 Kijrf J; 0 tt&Wlim®f&RVlzW£\sl&fr 
[0003] ENK^vt. igUxJ y^-fO-A-ym^ 
immasi (vcc> j^si±a«a. ffiipigmtsisg 

2 0U:H. (vcc) {ztei&Zixtz&tllWLffiCS 

2oi>>bfem.m*mi&ztiz>. 2 0 n. h 



^p^fJfliFB - 6 9 3 3 2 

L, ■ wttSr36flfiBEI3JS2-2lcfllf|pi"5lHl?8.'C4)5. U 
T, S*P^ffilHl«S2 0Offi*-C*)5l£*P®3EVREF ft, 

1:0 0 ci ;4.' ']V^itt«S«5 2 211... SIWtitB*.? 4 1 , a 

hVv^A^IQ -.2 4 RXfZ<0mtS h jyi<X*<OtiiJ3 
;fc,fc$ffi16t/tR 1 . R 2 i: fc'fc.lf T^*- 
[000 5] ^S&igtIS&2 4 II. HSfcA^-Cfe5N P N 

WW?*-''-'** (UT&QiXt) 

Q20, Q2'3i. rO^e&A* l-7y-^Q2 0, 
Q 2 3 roiSMtiiffitt fcttfc* h 5 7-l3S&i: *»^> 

[0 0 0 6].r£-C, *^h5;7- 

(VCC) |ii$s'^^^*^fcPNPMOA*{R!lh7 
y,^Q2.'lt, PlC<*iffimaS (VCC) l^^y? 
«««BBl*JxfcPNPaoiB*«F9v^^a2 2 k*» 

[0 0 0 7].**:. ^Sftie*g5§2 4 11. ^W-^O^Sfc 
A73 K7>^^ : ? Q 2 0 <0-^— ^.A*. Sit?1iffiIs]?S 2 0 

l£tttt£ft-fciHr<i 'i^oStbA^ K^V^^ Q 2 3 • 

[0008] r ogfib^SS 2 4 11, SSbA* l<7^' 
**Q2 2W<-^(::PP*D$ixSSmmiEVREF 5> 
ffiffitft RUR2t £0^^. A lw *5 5 ^tBmJE t A"^ 

L< ft* J: 9 m^mffiSrtil* b 9 Q 2 4 

CO^-^IC^if&i-^o ^UT. tt5*h7^C?^^Q2 4 

'<M»SftS*:». ^GEJg^iR 1 t R2 fcOtfcT^^H 

(EI^-U:T)'«-l±573$ix5. 
[0 0 0 9] 

[?gnj^^LJ;5i:^5JffiEg] Ua'»L<t*«6. 
^+y:7'&fiJfflLfc£ig?BJ£[Hl&2 OA^ffl^^^SK 
fplgJEVREF H. -tC0SC±jJSIJ^lt*i^^-C*)l3, - 

(»lJx.ll®i!?.SAP#A^«C-Hnsec) -eftttlwSC*>±a« 
. [001 01' wffli 5 /j:1E£EI2^lHl?SSr^7f-f 

. [ooi i] -tr.r, r.<ojj<s'7' : g ;j f'y'f x§rES±i-2» 

) fctolw, «-El?SI-5a.— MUSSSfSrKtf, 0S° DC/< 



(3 ) ^#Blj?8-6 9 3 3 2 



[0 0 12] #S8Wtt, r<OJ:5^!SliSrfi?^2. fc * 
[0 0 l 3] ' ; 

• ' :. '-. '■■ ' 

[0 0 14] »i*ttffi&»*i-3*tMttEEl*i:« ^ l8a 
_b# 9 P> fWlfE3S^^:JBEic*£; C fctaEE tti ^3 S ^®r*Q 

six, ftftiasmEEiiissA 5 . «$>^< «?3:*)±* 5 5Witi^m 

[0 0 i-B] WEaS»««»». PNPSh5>^^ 
flaSMWOjfctfU «MBjS«iX*«)PNPS!h9^S?^ 30 

[0 0 l 6] jete. flMB3fe«£ESe*»6Hl***T'5«(lBa 
[0017] 

ttBEflDfSt±a*t». <«*.tfovo«*) a»feifcfls*MBi:U 
[0018] io^sttWjat-rarfcfc*?'***'*) 



[0 0 19] wc, sa»i««»©aaBx*«r« pnp h 

[ O'b 2'0 ! 1 35-1-'.- ^tSBEEl!&A»bai^SH5 , ^©ffi«r 

|J||ciJ»o< 9 3fltt±rf5ii:a s -C*6. W»© 
[0 0 2 1 ] 

mmwi sit* iwov^-cmwi-a. 4 

*j. &Tl£ffcW+*l»lE' !: * JV% " ctt ' ttl&BWl UfcBliE. 
[0022] SI l l-fe^T , 2£31i®EE®^ 2 0 fctttt* 

■■«!IlttflEVREF-&*fti-a. 3£JHmffi0?52O 



[0 0 2 3] *L-C, *3fcl6«i»cJ8V^rtt, £«{9?&JEIsl 
jg2 0fc36*aE«CCSlfc©«ttAPH-. ««tRSr^ 
L-C-JB W'* s ««fi ^ * 0 ~ ^ ^ ~ h m 3 v ^ ^ C 

mmmv* ° ^ - 1* ^ 3 c ,c ^ 1:1 

tit,Jb*55t. ^i|fim)El£l!3 2 ott^H(ct£:i:-cfi;*)± 

«BE-(«*.tfi: 2V) *-c. 0Vi'Wo<9 4±4 s 
[0 0 2 5] <t*J, -(Q^p-^^-hffl^^^.C 

' i/^csriait, amtiffiigjs2.oa»-feia*s*taatp« 

*fct»5lt*«EE«S2'0fcfiBfc«««*l 0OA**B^-if. 




( 4 ) 



5 

♦S3! l o \z&%i£hZ>mmW£VfiEF SrB^iSJf $*<5 
[0 0 2 6] HS6tStII§ l 0 II, -^raA^C^t^^ 

VREP AS 0 V© t f *» P> N P NSf<0tiS^J b 7 # Q 

[0 0 2 7] UJ^;K7>'^^Q9tt« froau^^i 5 

#mm.m (vcc) i?ttK£*i, * ri 

[0028] fc*i v ^®it@*S^ i o roffi^coArtifiH 1 
5 a ::T, #EE«ttRl'. R2tt> #EEtelnR 1 ©-t 

mm (ffiTJ h 7 y'&x f q 9 ©ifl^fi) rsidfci-a jfe© 
EE+vo &#JEE L-c*5 t> , rro#ffi£:h.fct&t&.£.Ai-*5 20 

11, ^mffiyREF ttlJisAAiitJrjsttffimEi:* 1 
[0 0 2 9] *5B?«<OfflEE56±0!SS:X3.T/i'b 
/flv^S-g-l^li,' EI 1 Ji^i-i 5 l-x W*:tfR$si£m£E 

-ca^jefltEE- vo ^ta^jis^-QUT-Tiiejm^-f-s^ 

[0 0 3 0] r.Oft«5^fS£EtsI?S 1 6 II, &»i(H«SS-l 

6UT+tfflAl7^?Ql 0K>3W^^fc«OMlc 
r tbfc^ffiffi}7t r 3 . R 4 let o TtKfi£ $ 

[0 0 3 1] ffi^J h7^^Ql 0H, -5r<0:=5 y * 
KjJrJtOTWaiSF, (VEE) astfUASJV au^^ld^ffi 

[0 0 3 2] gtbttffitt 1 2 13, ^<D-^-OA734S?-^ 

Q 1 0!^£<7Df5EE&ffi7rf-5. ^rLT, #J£J£tftR3 
t R4 t nWfKK.fr 1 -cfo 5 ^-S-l-ll, B tOfSBE 

(CNDi/^i OV) £2£'46fc LTJtfILEE+ V0 Srtffi 

. ,,[0033] *fc, ig 1 l-te^r, WJititi^ouT+b 

bBT^^OUT.-fccolUjkll^JEEffifctR 3. R4t»| 




!|$pq28-6 9 3 3 2 



fet R 5 t R 6 1 * H-C V > 5. r © «k 9 I- • 
eftRS, R6S:Klt5ri:liJ:'3, tB73WiHF-OUT± 

[00 34] ftfc, *^t£0lJ<O^Sftl«tgSS 1 0 <D&fc#) 

[0 0 3 5] SfftietESIl 0WgS<lA^-Cifo5PNP®! 
(D&tAA* h7V^Q2. QStt, til**!.*©'* 
— *KPNP ; 3!!»A7J 1*7^**01, Q 6101 **'' 

[ 0 Q.3.6 ] A7J h 7 ^ v 5 * * Q 1 W^— * II, JfemSft 

mc s i h wmsmte 20 1 ottttjtt p i 

i-U — A#b 7^^** *3 6 CD'-?-* II, #EE}g#t 

r i t R2 fc©msAK«;&;**vcv^ 0 

[0 0 3 7] h Q id? fcUfbA 

^3 h 9 *q 2 w^— ^togs^.p 2(cii, 
•SIM (vcc) ic«ii^$ nfc^mSIEilSc s 2 *»e>cD£m»E 

AS^&Stt-Cio,<3 , A73 h 5^-^X^0,6 fcHSbA73 h. 

7 -y*??.* q im^—T. t <o«^,SP 5 i-ii, *iimas 

(VCC) I^^Sn^£lg'31tj!SC S 4 *>t,0D^SE*SW 
[0 0 3 8 ] SfibA* K^y^^QZ, Q5« 

[0 0 3 9] Jtr-Ui^b-sV— EJJStt, NPNlfOA^JOW 
h 7 > v?* ^ Q 3 AtHta^d h7^v 5 ^*'Q4l::J:o-C 

Ath'^iffi^-^-ll. h7Vi ? ^^Q2 0=^^^l-65«i 
Jtl, tB*Mb7^v ? ^^Q4<0aU^^H, 

[0 04 0] |>7^^Q5«)3H?t*^l , S 
7— ElKWUlTJtt'J h 7 4 (0 3 U-^ * t <0^«L 

.*tP4|i|l, PNPl<0 h9>"^^^Q 7 W^— ^.^St 

a«iR (vcc) i^gs^ti-ria'j, h7V^^Q7io 
40 3 1/^11. ffitn:?r3>L-CGNDI^t5SiSn, XI-NP 

b*C, h7 V-^^^Q 8 C0^5 s/^tt. LTG 
NDI^^Sft, nlx^^ll^tS5lci!SCS5 5r^LT* 

iiflli® (v'cc) \zm&£frx^Zo 

[0 0 4 1] 3£18».C S 5 t h 7 ^i?^^ Q 8 W = V 
^ ^ i: <0«JBi^ P 7 till, N P NSwttJTJ h 7 ^ ^ 

Q9<D3,V,*>m#iffit&i!i?. (VCC) |-«I^^Ti3'J. 
.■ ^HJ^>'9Vi/7.^Q9<03:? y^'lCtt',- ^ffiffi^R 
60. lv^R^^rwWMTlSiK^n, ^flEJSJaR ; 2 0— 45§*5G 



( 5 ) 



ifafflipB - 6 9 3 3 2 



[00 4 2] El 2 K)|sl?S<OS)!lf^l--3^XSlP^i- 

[0 04 3] h.7 ^i?** Q 1 "5^— *,U:{&&£il<3& 
tjSULEEVREF A* 0 V<OP#C:tt, A.6 1 0 V t ft *) , ttS* 
MH^OUT + frbttAdJ-LSftttGEVO tOVt)i5. 

[0 044] S^fgEEVREP tt\ gEI-SftW Lfc J: 5 I--* 

[ 0 0 4 5 l' *^«£«>jTttSfiftt@*gSff 1 0 <D&® 20 

- tgEEVREF *t b^V'^^Q l©'*— •^l-Wif&SttS 

VREF i 13 VBE*fftJBJV>mEE* 5 PnJ l Jn$H5. ioT, & 
.^P3<0mffi:ii»; ftl-VBEgJliirfcO, 
— Isl&tt&^lgEcVREF A*0 VeQn^biTjfKS/jfl^S 

[0 0 4 6] PNPS© h 7 Vv5* * Q 7 tt, *g 

J&jft P 4 ro®ffi<p±#M:ij& U.ToJ-7 f?*^ t/£ *) , P6,fe 
om{Silii6T-f 5„ -t LT, N P N§Jtf> h y Q 30 

8 fc*-7?*i:$a. St-, JMBMRCS 5A»f,^m«t 
<D^*Sfti P 7 jfl5©«ffia«Jt# LTHtfj h 5 ^i^V '* 

1. R2W?0»^CfcmJBEjl s ?S^5. 
[ 0 0 4 7 ] 354- Lfcl&GEtt, #EEffi#iR li: R 2 i in . 

Alc*5rt-5fgBEjisffii|9fa;QEVREP i<S? L< fc3 J: 5 4° 

5. iot. ^EEtSmRl t R2 t<Otgtatfcl-«toXR 
££ft3£mflE.+ V0 A*, #ffid:lnRl<0±ijtt<fli)i::$5£ 
-f 5 r fc <t ►) s S^tSEeVREF <D3i*)±A J 9 C 

3E'^mjEVREF as— ^t^c5*r^*«c-t(o®nE{ia:A J ± 

O U T + A» t> £ ix5 „ 

10 0 4 8] ca i <Dm®m&$* 1 2 wisissfi?^ 

IS, Ea 2 (DUS/jtfitglf 1 0 <D\Bi1&mf&b III* |S]--C*> 

<5„ fiU JHbfc«».r'2 .-PNPffiOh?' 60 



y-^^Ql©^- ^HGNDir^Stt-C*Ji3. PN 
Pg/<E> h ? Q 6 C<-^ IJB 1 ©^EtSfi R 4 
£R3 k<n&tiL&Bimtiii!tT>X^5 9 HI-, £ttttM 
CS 5 tNP NS? h 9 VS?* * Q 8 P 7 l-H, 

121 lWj; 5 «-N Pptgtomt) h 7 lsi?*9Q 1 0 CO-<~ 
^A5«!KSH,-CV^„ 
[0 0 4 9] ^•U-C, | EH<OttJ* h7>-^^Ql 0<D 

[0 0 5 0] mafrbWbfrtt*. 3£3l5<omJE324= 

T^fc. t^^AJ^lfe^JTtt. S^mJIVREF Sr^-o 

< *) 5i*>±|f , , HI-^mJ£®!S 1 4 , E«E£18£E!h1K i 
6 p&lhWjflLMf 10, 12 SrffiJlstgffi vref A? 0 vroi^F 
A» ?, thft ^ 5 C 1 1^ «t ^ . UJ*4^ O U T ± A» h ft ft 

< $ ({Pjiii&sec ) 3t*>±»fsr btfr%6. 

. [00 5 1] J;o-c» rro^mffi±vo (Oflt&SrSttT 

■ric, m**tvfc^mEE±vo ostiAfji-^c-c, ta 

[0052] Jgtr, ;:ro£5fcfllJBB£!H]$&, ^-t 

E1S14{PJirois]!S(0^ttffi<. #^<R'JOIh]^(D* 

5i±A5!3 05^K'— KA 5 «Cj-iA^-f, «-[U?SA5T>^7 V 

i t AS'BIfiE t >i 9 , ffiftTS6^ASifi5V\ 
[0 0 5 3]. /its, J:E3?i£0iJTtt, ^Sft^tBSS 1 0 Sr 
ffil(StamVREF Ai 0 VOB$A»fe«lfP*-e:5*:«)<Ofl»pXt 
LT, HfibA*6nS:PNPcO^-y ^hv^iKti-Sfflf 

li, ^i»ia/EVREF SrE 2 <OSIS»jA* h 5 & Q 2 

fclfitaSr. G N D -Ctttt v^iJeOTffi'imiiS ( VEE) 
-f<Mf?j£fc L-Ct3J:VV -<D»-g-. 'tai!5«aEEVEESr+^ 
tev^ffilc:(ti'J»Pi-ti-tf, SISIiietSlli o 5rSUatSEEVRE 
F A<0 VA'feSMt^-tirSwfcAt-C**. <c*3, :<Ot$ 

tttttti-.stofci-a. 

[0 0 54] 5EI-, HeiitfitB^ 10, 12 StfUiA h 7 
I'i^^QS, Q 1 0 (OtSt±ttEl 1 , 2 ic^LfctjfOl- 



•': j ■ 9 ' . V ^«V. 10 

[0 0 5 5] f a r;uh7?^^^<Ot-f'^*^M^Ic 

[0 0 5 6 1 JEfc, at|MtflEiatt*»?»**mBEO«J&S: *^/>T X*0384Sr J: 9 JMI-pfJti"* r. t a^AfC 

liL, afil(»«£|tiSi:*:Jfe«EESr«aWlta/ji-Si [BBiBOlll*4ttW] 

wttsnsfcfel «waXwic>i«y7'*^/-f x«|ta»* 10. 12 

[0 0 5 8] Wc; *»*«*0*»A*«r, PNP-b 16 R«5Sfgl5(Hl?S 

^y-^^roy-r!' ^ h>«5«Ii: LfeOT, rogtbtg .20 SS*«flE_@8S 

[M2] IE13] 




